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Friday Saturday Sunday 

5pm Order Placed 7am (12 hours) GPS location 
triggers heads-up to patron 
 

8am (37 hours) GPS verifies 
progress 
 
Heads-up notices go out (staff 
and patrons) 

6pm Order Packed Message: Your order is on its 
way, and expected Sunday 
evening or anytime thereafter. 

12m-3pm: Order arrives 
 
3pm-5pm: Onsite processing 

7pm Order En route Reader perception: Ordered last 
minute; available first thing 

5pm on: Available for pickup 
 



Scale of Operations 

ReCAP Shared Collection infrastructure 

Delivery in the "AmazonPrime" kind of world 



2012 2013 2020s 

2002 05 2008 

Mods 1-3: Completed 2002. 

18 aisles / 677,318 BSF.  

Module 4: Completed 2005. 

6 aisles / 225,349 BSF.  

Module 5: Completed 2008. 

10 aisles / 414,425 BSF.  

Module 8-9: Completed 2013. 

17.5 aisles / 783,278 BSF. 

Module 9b: build out 2017/18. 

Module 10: Early 2020s. 

Possible ASRS for 10+ 

million volume capacity 



Automation and Super High Density: Next Phase 

Capital costs reduced by 25-50% 

Operating costs reduced by 30-50% 

 One operator for each 2-3 million items 

Even better preservation outcomes 

 Higher density means less HVAC input (more thermal inertia) 

 Low oxygen to remove risk of fire and water 



A sense of scale 

One trip up the ReCAP stacks: 10 m in 12 seconds, or 2.7 kmph. 

30 shelves, 140 items ea. =  4,200 books in 12 seconds = 

30 m in open stacks… 30m per 12 secs =   

9,000 m per hour =  

a steady jog at 6:45 per km (11:45 / mile). 

Possible, but probably faster than workplace regulations 

 would allow for a 2 hour shift. 



120m in 

stacks 
14m in 21 secs   

= 20.6 

kmph 

Dennis Kimetto = 20.8 kmph 



104 km 
That’s how much stacks-equivalent distance we cover daily.  

(About 60 miles; the distance from ReCAP to New York) 

And this is only one of many examples of how scale and operations management 

allow places like ReCAP and HD to do something far beyond storage 



Scale: As of Now 

“All-in” annual cost: €0.32 (€0.11 40yr capital + €0.21 ops) 

Including same day digital delivery 

Next-day delivery from Boston to DC: €0.98€ 

Same week delivery nationwide 

 initiated via direct request (discovery layer) or ILL 

 



Logistics Center 



Fulfillment Center 



SCSB 

Discovery to Delivery 

Shared items appear in the local 

discovery layer 

Patrons receive shared items through 

existing hold and notification systems  

Items circulate under the same 

borrowing rules as locally-held items 

6,282,471 Bibs representing 

10,249,412 Items 

CUL: 2,247,898  / 3,236,808 

NYPL: 2,157,058 / 4,107,016 Items. 

PUL: 1,877,515 / 2,905,588 Items. 

4,836,184 Bibs (77%) and  

6,867,956 Items (67%) with  

NO use restrictions  



Radical commitment to sharing  

 
Shared “with” and Open “to” 

Available to all partners and identical from 

library patron’s experience 

SHARED indicates a 1) perpetual retention 

commitment, 2) no future restrictions to 

circulation rules, and 3) maintenance costs are 

equally distributed across partners.  

OPEN does not require perpetual retention, 

allows changes in circulation rules, and costs 

are allocated entirely to the owning library 

 

No special ReCAP rules or restrictions 

Each library owns its materials,  

but gives the partnership all other rights,  

based on three classes of use:  

• Circulating: no restriction; borrowing library 

circulates as through it were their own book. 

• In library use: like a 24-hour reserve; one 

check in per day, ideally on premises 

• Supervised: in a staffed and monitored rare 

books/archives reading room 



http://uat-recap.htcinc.com:9090/search


SC Analytics, Logistics, Digital Asset Management 

Add layers “above” for analytics and 

decision support 

Add functionality “alongside” to 

connect to other services 

Add functionality “within” to support 

complex patron and library services 

Add functionality “below” to chain 

those into facility operations 

We started in on this yesterday 

   Go-live is possible in 2 years 

Exists piecemeal in HT, BD, etc. 

   Integration can start Fall ‘17 

Anytime: open-source framework 

   A few added in the SCSB project 

We did business reqs 3 months ago 

   Go-live is possible in 6-12 mos 



None of these things are free or easy 

All of them are affordable… 

   Mid-sized cost (€100s K) once 

   Small cost (€10s K) annually  

In context of the overal budgets that 

“library logistics” centers support:  

1% or .1% sized costs  

blank 

Realistic project scopes 

 Adapt or build on stable tech 

 Manageable “ripple effects” 

… and possible 



University: User Base 

Library 

Storage 
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Elinor Ostrom:  

Sustainable Ecological Systems 

Comparison:  

Library Cooperatives 

Resource 

System  

(RS) 

A designated protected park 

encompassing a specified territory 

containing forested areas, wildlife, and 

water systems 

The storage facility and its encompassing 

campus and municipality.  

Resource 

Units  

(RU) 

Trees, shrubs, and plants contained in 

the park, types of wildlife, and amount 

and flow of water 

Primarily bound volumes (monographs 

and serials), but other media and archival 

materials as well.  

Of these, certain groups are excluded 

from the common pool. 

Governance 

Systems 

(GS) 

Government and other organizations that 

manage the park, the specific rules 

related to the use of the park, and how 

these rules are made 

Consortium or corporate bylaws, host 

organization policies and procedures, local 

ordinances. 

Users  

(U) 

Individuals who use the park in diverse 

ways for sustenance, recreation, or 

commercial purposes 

Partner or member libraries.  

Importantly, the “users” are not the 

library patrons themselves.  

 

 

 

 

• Economic models that overcome the “Tragedy of 

the Commons” assumption 

• Sustainable Socio-Ecological Systems 

• Common Pool Resources 

• For more: https://ostromworkshop.indiana.edu/  



Sustainable Common Pool Resource Systems 

Productivity of system 

Predictability of system dynamics 

Resource unit mobility 

Number of users 

Leadership  

  

 

Norms/social capital 

Knowledge of the SES  

Importance of resource to users 

Collective-choice rules 
Sustainability results from 

interactions among factors. There is no panacea: no correct, right, or optimal quality 

for each factor, or single correct way of organizing. 

 

Instead, there are viable combinations amongst these 

factors that favor sustainability over depletion. 



The Story 

A researcher attends a colloquium and hears 

about some interesting research 

They want to see if the results are replicable 

They find a similar set of records, suitable for a 

comparative study, in a licensed resource 

They get frustrated using them, because it’s 

hard to do side-by-side comparison of pages, 

there are some OCR errors, a couple bad 

scans... 

They go searching and find that across the 

ReCAP partnership, there is a complete set of 

the printed originals 

They arrange access, spread out dozens of 

items to find the data they need 

We digitize those pages  - maps, data tables, 

images, text - to purpose, and they are 

converted for computation 

The final products include traditional articles, 

datasets, digital scholarly products 



special-purpose digitization → e-discovery → scholarly products 

e-discovery → print research → special-purpose digitization → scholarly products 

print research → special-purpose digitization → scholarly products 

print research → special-purpose digitization → scholarly products (Book Traces) 



Supply Chain 

Management Research 

Materials 



THANK YOU 
Jacob Nadal 

jnadal@princeton.edu  

http://recap.princeton.edu 

twitter @recaplib  
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